
AD-762 487 -

REPORT OF THE TASK FORCE ON REDUCINGI
COSTS OF DEFENSE SYSTEMS ACQUISTI.
"DE SIGN -TO-C-OST, COMMERCIAL PRACTICE
VS. DEPARTMENT OF DEFNErRCT-'Iffice of the Director of Defense Research
and Engineet-irzg
Wbashing~ton. D. C.

15 March 1973

B -m
- A

-j 1



Best
Avai~lable

copy



{A

r

Defense Science Bout-
3- 0ICL AM

REPORT OF TASK FORCE ON'

: REDUCING COSTS OF °

DEFENSE SYSTEMS ACQUISITION

: Commercial Prctice vs.Dhsign-olost, :.. ..

: Department of Defense Pradice" -...

JI- 15 March 1973

Office of the Director of Defense RNsear,' and Engineering Washington, D.C

-°_



Defense Scienze Board

REPORT 0? THE TASK FORCE ON

REDUCNG COSTS OF DEFYENSE- SYSTEMS AGGUISIflION

"Design-to-Cost,

Commercial Practice vs. Department of Defense Practice"

15 March 1973 *

I

C"'fice of- the -Director of Defense ReseartEh and Engineering
W a q-i ngto.-n, D.

ww-e-tc 14- Prl n~ p-t~ -Ar.GV l~



THE DEPUTY SECftT'ART OF DEFENSEG iASGO ... MAY 14 1973

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

THROUGH: THE DIRECTOR OF DEFENSE RESEARCH ANDEN~GMNER TG
ENINERING

SUBJECT: Report of the Defense Science Board Task Force on
Reducing Costs of Defense Systems Acquisition
"De sign-to -Cost, Commercial Practice vs. Department

- of Defense Practice"

I have reviewed the subject report and find itparicularly stimulating
and worthwhile. I recognize- the significance of the Task Fcrce recon-A-
-nendations.

i note that Item I of the cultural changes recommended inr Mr. 3ucyvl
Aemorandum indicates that DoD negotiations_ for production -focus only
on cost justification and not on price. I believe the Task Force should
recouize -that fixed -price production contracts are negotiated as price
rathe: than cost. The negotiasons are based on price analysis when
appropriate. Ofn "cost analysis" is necessary becadse insufficient 1-.
data, is xvailable or -lack of competition does not pern it price analysis.
When cost reimbursement contracts are used, cos t analysis te-hniques

- must be -applied, as there is no other basis io-r nri.ce anawsis. -

i desire to be kept iniormed of the progress in inmlementing these recom- -

mendations for utilization of commmercial nrinciples and practices whre
apolicable for designing to a cost and improving fe management of our

major defense system acquisitions.

Because of the importance and timeline.s of the subject report, it will

receive widespread distribution throughout t-.e Department of Defense
and defense industry as soon as possible.
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Finally, I would 4ke you to expreis my deepest appreciation to the -
Chairnan and all ehe Members a-:' Consultants of the Task Force for -
their p;,cpati m in the preparatI.n of this report. I know these men
contribited a great drsi of their own time and taent. Their recormnenda- I
tions cn how to ininrove the Government/Industry interface and how to- ~strenjg.thev: the Go-extment/Industrv teamn in, support o urn ina

~~~defenIse are appr:eciated, ;-

- Copy to:
Assistant Secreizry of Deftnse 1Co-xAro-iler) !

Z : .Xse-stant-.. .. cretar7 of Defense (Lstallati.-__o nd Logistics}" -

::- Director. Dcfense Program .Analysis and Evaluation

A.?. i
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGO2?-RINU
WASMNT P.0-C 20301

15 March 1973 - -

TO: THE SECRETARY OF DEFENSE -

THROUGH: THE DIRECTOR OF DEFENSE RESEARCH

AND ENGINEr RING

The attached report of the Defense Science Board- Task Foree on
Reducing Costs of Defense -Systems Acquisition wa5 prcpared at the
request of the Director of Defense Reaea.i and Engineering. The __

Task Force, Mnder the chairmanshir of Mr. J. Fred Bucy, Jr. was
chosen -to include members with -wide -variety of ewerience in
commercial industry.

In his memorandum vi transmitta Mr. Bucy- emphasizes that theT
recommendations of the Task Force regarding "designing to a cost'

should be seriously implemented by the Department of Defense and -
points out the danger that mere lip sercice rather 'Aan substantive -
action can reduce the proposed acauisition philoso,.hy to a "buzz
phrase." The report has been approved-by the Defense Science Board
and I recommend it to you for your consideration.

Jc')neph V Ghr -T

\Yice Chair-an
Defense Science Board
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rOFFICE OF THE T1XREaO2R OF QEWE RESEARCH AND ENGINEERING

I1!March 1973

MEMORAIN DUM FOR CHA IMAIN,-DEFENSE SCIENCE BOARD

SUBJ ECT: Final Report of Task -Force or. Reducn Costs of De se Systems Acquisition

The~~~~~ ~~~ fnlrprprsnstekyfnigs an recommendations of the Task Force. As ift

any humnan enevor, it r) much- easier to recognize a probkr-n than to sov It Mndful of

tstemembr -hav srdtefnings s"ww find to be- good commrerzial prcie

applicable to DOD," rather than as "wh at is v.wsng wit the status quo:' Ther: are m-anly
good practices in industryrand DoD-that- cannot be transplanted. h- r o icse n

this study..

Since our objeerietis-to sciforthlcariv arwisimply how Tdsg'o-eosr -cc'dwc: th

teo oes not address dicmlxoirciia nt'ione in which DuDe -r mn must onerare.
Therefore, the result, at times, mnay appear nawtv Tis is done purposly to m~lake.4 n

dear without burdening than With a number of xquaifyingstategients or exceptions.
Ob viosy these stateent.ts if taken out of this conte1Mxt may au-pear inappropzase.4

-10
11 believe our recommendations can be imiplemnented, if the deetno i -s -mazde to do so. Some
of the recornenxations may be used as goals, towsad which DoDI should strivec and dir ect

useegy, anid tereby real inmr cost-effctive Defcnsz Systesms.a

"Des-ign-to-cos, establishe-s, as a- desig oak: unitiprodunion cost which the DOD can -

afford to payv (frteqatiise edsm dnw oesr Pameiterc (eqal wit
perfurmanc). It tequires that cost be con'thuoiriv einnhasizcd in rade ofdecisions, avd

M quires the contractor to demon.strat this cost on at Inr-I-M bziasi' before award ofl rie
production conmiact. it is a- meas of countering highi unit productiion cost and un;;eccssarv

sste sophistication and compn!cdrr.

Continu-al referenetvmo this bflorz as "decsigna tocass givea us realx concern. Tie dangvr is

mar No scrvcrc to Lhis nvw 'tu! -hae ilbe used in p~rofawelsustancri

acomplishmecnt of "design-tocos-? -

rp.ee jog Po. bWank



?Jdilough the Task-kForce recognized thle absolute imotneof haingcrdbcosctirs
f or hoth prodvn,-son a-nd operating costs as an aid to desien and manazemnit tle:ision-mnakinig

c:LIste of the system acquisition process. thec subjct oimproving cost c tng t no
ucU vih ith- study since i has rceived, and is receiving. debit attention elsewhevbre.

In --abniane- these recomnmendations, mie Task Force hsone overridina reservation. The

reservatioa'1 is thait, without maier changes inthe detensc acquisition nt~rwte that now exists,
the oudoc f-or effectivel Itdcsignrto-cciwil not-be at all promisin. The nature of the

c-uhural chan-ges tha., in our judgm ent. appie-ar to be re-vaired -are charaterized bitthe
followving staitem ents:

I The present Process of contract-neg ancan anti awvard for production phases should be
changed-itom1 one that fo.cuses ont cost justification-to one-xwhich sbsdo picce. -

-This wvould, in turn, militate aganst the practic oemilen cost-justifil-cations for

oroduatian conn-ar.s, which In 2 most rverv instanm c lead to st rowtit This is not a.
snoud ~ be don wtPF on trsaor Inentive cczntractr.nm

recommendation or TotlPackage7PoueenRf~i omprducton prototypres_

2. D F perso nel. both -unibrmed and ciiian, all ! leves, mstb'mrvrdadhl
accountable throuthl annefervssta faadadpenalie&S.

3 DoD's hierarchy of defense acqraiitioniunragznenrimst bezsimplif ied, andzthe project
mianag-er-nmust be -ime ful.!l auithority, with- the 1iitie Improcu rment -and inspctmion
agencies sulisenient tohilm.--

TheTas Foce axtcullvundrscredthevit Lmarac ot tne role of rn-orogralm

mnager in systems acquisition His zrasp of thcrshc dui-cfnac ndoi.
his undlu-ted authorivy to make -dciions, and his 0-1 t-te1i1es at criie. arc

essenrtial to th -csucces nyp.-n Our evxpcrince in covr-~ racaicc is that

thesce enl mus ew cfallv ouseudn nutrd.djl wn miaked to aptrf-mi tno--t asme I
ther arc -nys abe eal o' nrudinrc inivd who- m;ake t ntxe rr an~er

responsibilic of the job

t Hrdwrecompetition shoudb rnandzrahu ent life of any major poet

iorcim function that will cure manyiv ils

5. Mlore Cz,1ahasis must bk gvn to, prior pedrrnxmice a"d x'tesvonmsvns to T~l-

hardw&arte needs, in t.he selection of Contractors.

JA
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IN ESSENCE. COST REDUCP, GNS_ AND "DESLGN-TO-COS1T CANNOT NO OVRCO1ME

THE PRESSURES OF CON.TtlAVE%!-NING FORCES. AS LONG-AS C0ST JUST1IFICATION
EQUALS INCREASED PROFITh, AND PROGRAM MLANAGEIRS LACK TRADE_-OFF

AUMHORITY£E THFE BEST IMPROVEMENT ALRE DOOMED

Thy following uox-of Arthur F. Burns isrppicabie to the plight, of D ofl

rE ill rak -courage for the Congress and the 4Executive to deal Withll
issues of srructural formns in forthright fashion. Th ?xound to be covered

is difficult -and enortnous.

The askForcsuporathe oliiesset for-th in DoDD 5000.1;. ai rges its strong ippon =

.-nd rapid wiepread inlecrain The conmatibsiw of deininigthe needfo nnei

- ~~dcfense system acqtitons in prior rep-orts thorer rzsg torcess~r thassttil
nproremets can be m ade and-that nowi-rut 4tne tar ation. 11W timing of rhkreport is

ueen uoncoste efc enms.

Lececncludewi tyhis r-hoCuchi Many of ;odav problcns: are c result's of ot-ofdt

~~c~uorwrnvencra Is noblen tat no Ioas exist Ytth directit-esan &h asIhrerl

costs0Rvacv s -A a

os~M t'tOen
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SULMARY -

The commercial approach of managing the design, dtevelopment, production, and "life support"

of a product to meet the marketplace value to the user - independent of "estimated cost" - is
applicable to DoD procurement. A part of this general approach has been designated by DoD as

"Design to Cost." But "Design to Cost" is the integrating element of the larger process, and cannot
be implemented as an isolated management technique or control system.

This report outlines and recommends a few key techniques based upon stccessful commercial

pract.ce, that should find useful application to almost all DoD programs. A comprehensive management
approach is necessary for their~effectiveness. The strong inf;,ence is that a major change in DoD

management of defense systems is required.

The principal decision areasof a commercial product program may be categorized as:

Q -Requirements and-Cost Estimates

Trade-offs
- Resource Allocatio _

a Commerci 'Practice:

The first two decision areas, in commercial practice, are the responsibility of the program

manager. He is expected continually to optimize the program as it progresses. The third area,

Resource Allocation, is usually the responsibility of a higher level of management, since it implies a

broader range of prerogatives, and balancing available resources among competing programs.

In ndustry, program requirements, including unit cost estimates, are usually developed by the

program manager. They embody not only the end-user needs of today, but anticipate those of at
least five years hence - as projected from the current state of technology, competitiv- strrngths and

weaknesses, and estimated value of the product, or market price. These requirements are described

in brief, functional specifcations, and are reviewed and approved by higher management for consisteacy
with corporate goals. During execution, the program is frequently reviewed by higher management
to measure its progre;s and to make appropripte adjustments in resource allocations.

The typical commercial program management team is small, cohesive, and highly competent.

It usually includes an appropriate balance of advocates for cost, technology, and ma keting. Their

tenure is at least through a major program phase, e.g., conceptual phise through initial production.

Communications are direct and quick, and decisions can be made on a timely basis. The personnel
are highly motivated to realization of the project', economic success and customer acceptance, I

xv
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which in turn provides a pi-incipal opportunity for individual gro th. The requirenments, wly-ch are -

E essentially the product strategy, are continually reevaluated duri ig the design phase in order to
capitalize on new information. Throughour the product's life, c )sr reduction is a maj or objectivc,
since the difterence between unit price and cost (including amoi Eized non-recurng cost) is the sole
decenrninant of profit. Of equal imnportan~x is responisiveness to the castorner, for he alone rewards
the producer, through repeat business.

[ Defense Practice:

On the other hand, the DoD-defense-industry environment presents a strong contrast to
commrercial practice. Contractor earnings are limited by statute and regulation and are related to

- justified cost, not price. This focuses the contractor's emphasis on looking backward at costs
already incurred, and justifying cost of future wvork, rather than looking forward to reducing costs
of the program through design improvements and management efficiencies. Procurements are
constrained by commitments for single year funding, with emphasis oriented to realization of the

cot -adperformance goals for the particular phase, as apart from the long-range effects on
subsequent production. Cost reduction leverage during the development phase, to achieve subsequent
gains during production, is -not usually exercised, since :his can reduce the DoD contractor's revenue.

The requirements are established largely from operational and technical considerations, apart
from and before the project team is organized, and the subsequent responsibilky for reevaluation of
theserequirements by the program manager is not clearly defined. Also, progrmeqimntae

excessively specified and docurtented, adding burdensome layerls of paperwork and management]Ml
control. Ja

The a-uthority of the DuD program manager to rptahe timnely decisions is limit!:d, particularly due
to the long lines of communication and diffusion of responsibility between tit, ;rogram manager and
the many 41ilities" - those who control specifications, the procurement boards, and other audit and
review agencies. Moreover, the program manager's tenure may be abbrcv~azed due to rotaitional zour5
of duty that stress command responsibilities, rather than managemcrnt achievment, for recogniio
and advancemient ItE i~s difficult for the program teamn anid the "iflitics" to share a common motivation
and go-4 ,sr ~iils cenmtuatcs delays in decision-making, thereby increasing cost.

ReCtommeridations:

T h- implementation of the essence of commercial practice within this DoD-d-f-crse-indusr
niv~ironment requires a comprehensive change, rather dhan the selective implemnirtation of a c

Isolated recommendations.

xvi



Principal recommendations are:

1. That the Program Manager be given full authority to make tim-ly decisions on

performance/cost trade-offs, and that he participate in establishiig requirements.

2. That the program management team consist of highly competent individuals, whose

tenur, is oriented to completion of major program phases, and-whose technical

background is appropriate. That strong motivations and incentives for these personnel

be developed, to counteract the tendency to follow the lines of least resistance.

3. That program requirements be balanced between performance and cost - and that
their specification and documentation be made-directly pertinenz to the program.

4. That specifications be more nearly limited to "end-item" orientation, including

performance, envronment, and long-term warranty or service policy. That the -I
thousands of detailed "how to d, it" specifications be reduced, and, in many cases,

eliminated. That, to achieve-these ends. greater emphasis be placed on the test and

evaluation of prototypes, and less on paper specifications.

5. That DoD's weapon systems acquisition policies be modified to place unit price in

proper perspective, to provide a more direct incentive for cost reduction. This is

not to suggest any single grand plan of "total project" pricing, but rather to focas

attention on adequate unit pricing as an incentive to continual cost reduction.

6. That program requirements, particularly unit production costs, must be developed at

the beginning, and review-ed or revised regularly, to assure that the relative value is

still being attained.

7. Thai, for non-weapon procurement, a geearer use of -ommercial products be made.

8. That competitive procurement of hardware be extended as long as possible, and to I
the greatestrextent applicable to systems, subsystems, art .omponents procurement.

Competition is essentia: whether the contract is Fixed Price, Cost Plus Fixed Fee, or

even an Incentive Contract. In such competition, increasd weighting and emphasis

should be given tio the contractor's prior performance -nl responsiveness.

9. That t,,e important role of Cost Plus Fixed Fee contracts should continue, for

development and prototype contracts, where effective Fixed Price competition

cannot be achic'ed without the addition of large contingency factors.

10. That, to provide an open environment in which these changes can take place, the

hietCrrhv of DoD programa management structures be realigned and simplified.

_v12



Principal rtomnendations are:

1. That the Program Manager be given fuil authority to make timely decisions on I
performance/cost trade-offs, and that he participate in esmblishing reyi'ements.

2. Thtat the progran management team consist c f highly competentindividuals, whose

tenu-e is oriented to compietion of major program phases, amd whose technical
background is apprapriarc. That strong motivations and incnives for these personnel

IREbe developed, to courer ac the tenden-y to follow the lines of least resistance.

-3. That program -requirements be balanced betw,.en performance and cost - and that

their specification and documentation be made directly pertinent to the program.

4. That spy.-cifications be more nearly limited to "end-item" orientation, including
performance, environment, and long-term warranty or service policy. That the
thousands of detailed "how to-do it"'specificatio-is be reduced, and, in many cases,

eliminated. That, to-achieve-these ends, greater emphasis be placed on the test and
evaluation of prototypes, and less on'paper specifications.

5. That DoD's weapon systems acquisition policies be modified to place unit price in
proper pezsFective, to-provide a uiore direct incentive for cost reduction. This is

not to suggest any sagle grand plan of "total projec&tpri-ing, but rather to focus -

attention on adequate unit pricing as an incentive to continual cost reduction.

6. That protein requirenients, particularly unit production costs, mist be dcveloped at

V the beginning, and reviewed or revised regularly, to assure that the relative value is

still being attained.

7. That, for non-weapon procurement, a greater use of ommercialproducts be made.

8. Thit competitive procurement of hardware be exr:nded as long as possible,-and to
the greatest extent applicable to sYtems, subsystems, and components procurement.
Competition is essential whether the contract is Fixed Price, Cost Plus Fixed Fee, or ci
even an Incentive Contract. In such competition, increased weighrng and emphasis_

should be given. to The Contrac-tor's prior perforrrac and responsivenecss.

9. That the important role of Cost Pius-Fixed Fee contracts should continue, for
development And prot.vtype contracts, where effective Fixed Price competition - -

cannot be achicved withoutt the iddition of large contingency factors.

10. TIhat, to provide an open eavironment in whkch these changes can take place, th c
- hiera rchy -1-f DoD pr ogram management structures be realigned and simplified.
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To summarize the summary; Make all chazws neces-ary to motivatc conractrs to reduce

costs, rather thanr-to justify them.

This study does not consider in detai 6e many existing Do! programs -hat are intended to
increase cost awareness and accomplish cost reductions and savings. Such progams as value
engineering, "-should-cost," incentive contracting, production item br-akouts for competitive
procurement, and advanced production engineering areof undoubted value. But for the most
-part, such programs have been applied mainly in the production phase to reduce cost that is nor

forced out during the conceptual, development, and design phases threugh competitiv action This
study, rathcr, has been concerned-with-a management approach in which cost trade-offs are a

continuing force throu.nour the program life, from initial conceptual:planning through the entire
production phase. Thatis, throughout the life cycle of DoD equipment. Cost. reduction must Lecome
-an integral lement of progtai-managrn. t,from the very beinning toth, end ofdefene acqusition.

-- =*
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i. COST REDUCTION AS -CONTINUING EFFORT

Finding:

- Cost rduction d-.ould be acena contiuing effort throughout the life of a product.

@ Z Commrcial Praciice:

-h C-Th principal elerment!; of commercial practice -ar:

Defined cost goals
Competition throughourprograrn lifeC-)M ti maes cos reuoio ou p

C~npctinve srv makes cost reduction a pervasive imPerative of the commercial culture

iThe commercial practice of designing-to-cost begins with the development of an initial cost
objective. These cost-objectiv s are mn integral pare of the program's objectivesjust as important-as -

-performance or end-use requirexents. The real controlling cost objectives are the unit costs that
mus be realized during the production phases of the programs. WitAe unit costg.als f r the end of
a dsgn phase may be useful -ilestones, they cannot be considered as the proguAn's cost obiective.
Commercial developments are undertaken wholly with the expectation of producing and markembg I
the product at a brofit over some span of years. This is the sole criterion of success, -ad the cost
objective-ust be consistent with this definition.

The important ing.edicnts otfs .ccessfui commercial programs are that the marker requirements
be predicted accurately, and that the cost analysis When combined with the price the market will
allow, provides a recurring gain on each unit produced. T7his gain typically starts ealy in production.
To target dcveiopm,et or design costs as the program's d~jecnve s m adequate and incons-st-nr with

historical f:cts because the continual development of new knowledge when properly applied can have
significant leverage on subsequent production costs. I

The development of cost objectives is made throuah direct contact and interchange of infUrmation Si
betwm design engineering, manufacturing, purchasing and other functions that will contriute t -'

the progrram. Initial estimates are usually prepared by a sa group of experienced and skilled I
intdirduals. Invol-eient of large groups is wastef i and rine-consumin until after broad program
parameters have been defined and dctiled. Cost oljectrs, en if arbitr. must be developed in

suffcicat derail, with remonsibilities clearly-defined, so that subsequent trzde-offs or changes from
these objectces can be identified and understood, and respon-ibility defined. Final decision-mAing -m

is usuallv in the hands of one overall decislon-makcr.

In large or-anizations, the responsibutity for compiling -m objcctives and insiting ti-ly
reports comparing perfomance against objective generally rcsides with a Controler or Fianctial
Control activity Their responsibility is to identi y cos problems in advance for their progrm-

-mnagement, rather than mrcly adding up the bil ffzcrwards and justifying these comts.

---- U
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Atc the rimeI of progam commitmrent, the compttijon is s tarrd. Aus oon as one commercial
comn.any commits to a definitive action, that annoua:einen; norznaly rriezers-alain or. the, part of
competitors. This competitive rennwill usualily cause vaiations or -_'Urnients in the procdlct'sj
development or production plan. These competitive adjustments may-incr -ase development cos.
but the end productc Is substantilly imnproved. Competition continues throu~ghout the- product's

life, and is a forcing function to provide a bettert product a a lower priceA

Discussion- A1

Consideration-ofcosts should begin early-in the conepuar pas otf - waosystem n
during the requirements process. in commercial practice, this is an inherent part of busincss planning;
the elasticity of demand with price, and the price of competitive priiduccs. provide the natural tases

L for-weighing-the Cost factor in-at. lyring at requirements. -In theDoD requir-ementm proce-ss, these
naturalzrieasures and-weights-for the economnicfat-tzot do not exist;-as aresuk relatiirely little consideration
of caost is made- in arriving at w~ilirary requirements-,

it is true that the concrE of continuing tradeoffs between Performance and cosrt-s now been -

introduced into the DoD system acquisition Process. _However, to be most dffecriva and rnniinimizea-
mrsted, effort on the pr of both DoD and its bidders and contractors, eastlperforrmance trade-off
decisions should -be made as early as possibl in th ocptapae.Mr er1 vnwe trd-of

dtcisions cannot be made, an attevmpt should Fec ma-de to estabuiish trade-off rationale and criteria as
an integral element of ifizary requirements frmulation. Such rationale and-criteria would pividc
a basis for subsequent c-ostlperformance raderoffs by the program anaer and the contractor-in
later phasesof rsystem acq-uisitiaon. Ordinaril';such an approach would mean that no military
rquireintentwould-be is"ed in finad formn wtita there had beento o7 three itenrins (baed on
tentative or draft rcqut;-rnents) of exchianyps between requirements agencies and development a51*.;cies,

wo would be assisted by contractor stuz-s and proposals. The requiremetnts writers wmould then
have before themn at least a prelimninary erd-uation of the-way i~n 4a6ich increments in required

prformance would influence total-syst-cim costs
The envrinn of Do-Dproclurcrent has developed a- num.ber ofracie htaecurrt

cornmimcal Dractice, These include the limitation of singlevear fundingr (withi both its auctzznnr
delays and its emphasis on gaining budgcvt approvai annually) and sigesu, poue ntor mnor
weapon ytes

The form~er pl-ccs emiphasis --,11 te dc-.izgrcnt of costartsfrhe-.pnighse a ta

ninecs. the &,cvelo inent of unrealisr, or -va' y opiitccos:: estunates zo gain its approval fro.n 1
C)) essas nugerune.'tc. lii rag~eiarin of a product's development and poduction

ppt'"w : eftttedesin~ocst.The stnz-iec zcihicve a lower cost =

mr a tkvidopnnarn bugate erse an advcsr trade-off Ictwcca de.elopmenta Costs and subzoueint



znan-facrnng cost. Fumhha, (the delays' incurred in gaining budget- apruor phases of the programn
cause significant increases in the contractor's oierhead and indirect costs.

Wi Jflout in evlpent of-specific-and cuiled-prexhbcdon cost objectivetmiso fciv

V ~ tntpt~M~eagainst the extreme em.phasi-*s on near-trn cost objectives- MN-st DoD programs
suiffer throi hour their lives frrom cost objctives tat ha bee derive troug pre-wad[ - ngoriisnuns- where aa urtzealistic balance of costs, and sop ad conent of work to bv Performed
has k-ceni omn.teda to b the contractor to vim the awvard- Morec-ver, in commercialI practice.
long-term wa&-rrantics and seCrvNi-c-*If 1olcish

poi Ishep assure conceniTation on iong-tcnn total cost rather

than short-term costs.

In Comnierna oracdice, competition begins With progam commiment. i competitive
situnon otiatest,' manfacurero iprove the quality of his product and toj reduce

thec cost-ot MnS product. becau~se the volumec of followA-on order depends e-sentialiv on the value and
price of his product in defense-based industry, the reverse of the cominerciaf situation general eists
today- Conmpenition occurs before programn comnmitment and during formulation of-requiremients.
There is le-, -o1mpccition zif.er pW~. am, award because-there is us'i'11y a single contractor and a-single

csoea- 1 the ecsmpetirinom oterprograms i onl inirect. The quality ofl the product, and
to a dcgrcem the cost i contrblk$0 esenially-by- the customer, who-controls everyv element of the
program throuet elaborvrtnd coistly inneerand a*udit techniques-.

The cumate price o -aweapon ssem is acomnplex of many variabls -ntthe least of which -

are the copnricui iMve *s- and comnc'itiozt The use of competiton can, in many instances, be a mnor
effective incentive than pro: t.ione- Competition facesr-de contractor wvith potential sss of business--

adthrfreogazainlStabiiw or continuity- This is oif rn a -suionger motivationta
- ntaxinization of profit

On ithe surface, competitiopnextending beyond the initial procuremecnt appears more ap'-e -

but only if one accepts the premise_ that there is linde difference between the performances of Iff
contractors, and that costs tend to normalime _Althouh this zccnnmtion tends to underlie most DoD
ocurement actIvities, the gais htor coosqrucdve competition should be swudie&d Co mercial

practice demornates that a beneficial.. irmpact', design-o-cost is madez if competition is extendedI

Do)is maiga lmtdsw in thei use i z of co n pendton i n major defense sys sm appluina iz to
demnonstrate sysefaibit. Operational prezotype aId 4,flvtfrty ereethgl

dffctivc and 2.osq---ireeans of ac-hievin beneficial competitan betwen technical appnnches and
can be cost effective i properly incorporated into the tovil progq pan.

7A
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with other noncompetitive subeontracts, Hughes-and Westingliouse wivre both metivated to perform

in a superior maner. For examie both companies furnhi d_ the highbest quality persorel teoulrcc

zest personel. In fa, Hughescontinueda to furnish hi;hly qusslhied ernee og h
Hughes subcontrac exceeded ceiling, and a signif icant wpr of this costc was at their expens-e.j

Fuwrthecr inskwhr is provided Wyrthe folloing paragraphs. tiken directly from Boeinfs recommendationS
regarding the subcoantractor-award tee:

"'Both com-panies viorou sly pursuedethe incoarporation iof modificat-ion to theiC"r
equip-et;-7 and designs which would allow them to achieve the pecak performance
possible duing the fli t test framei availab.It. imnprovemenrts were incorporated

icr bth ysemsit wcks whthin anonrveildvelopnment cycle would- bavcrtakcn
months. Hughes greatly metrzed the lynarnic range of their ssem -td incorporated
the HIPER Node,. Theste-hanges permitted satisfactory OPeratio0n in the large maibm
doutterz rnountered in the Northwest, and aceornintcrd the kzge-numnbcrs of Thsr mcing
cassin thcvtesr areat Westinghou-se-uincorporated a-new ST-ALOwith-increased-sability
and changed theirPRF Fto cope-with mlte acinatn bea duer-andAlzizude line

dificutie.. he ir or-benetd getly ftomn x.-se and other- hmodificationS and Wi1U
hav a uchbetter DDT&E sytmbecause of these efforts on the part of the tw comnpanies."

"To summizz, in AWACS t-he "lv-wB66or-Muv" conieti-on was more tman worth the-
cost. Without the srirdus of the corn .- ttivcenvironmnit, we -feel It wv, hv be

Piogram iestimates rang up -a 190 millon more d&llrs for 2-5% less performance if we
had zone with onily one radlar eomractor"

Commeircial aircrf experience hidncaecs that a sinficant magniffication of costs is genratedzc by
unatsol-vcd techn-ical problemnsthat. ipact production during therapi'd bu.idup of production razes.m
Cost research into past and current progam experience stimulated the deeoptn of mocelirwg
techniues that compare the cost imnvact of such program variables as dhc reuzne of enginecringz

chne.production rat out-of-seqencermodification.nmww uode- (dervtivr) inouconad ii
availabiy. A wajs detennined that: (a) if a oram could be stniucnred.- frould, minimuze
technical isi. resulting in th eimnto of 25% of the critiCal chanrges, 2and (b) the Produtn

= setsche coad b structure bothton minize out-ot-sequence work resulting fiam eng ineeing
Changes and to optimiz mManpower bnilduion then, a reduction of 25% to 35% of the costs of a

r ~ ~ ~ ~~- afnaevee eurd 5% to 5% reductnonin tozat progra cosis couldzsill errcne

ghv=-la --v -eiird -o, in sti tiI - -Iac



Rcoam acnci andon s:I ~ ~~~factr beitou e srlyin the weap__oasystem conce -ptualdesign and plann-ng

f ccsrlcrfnnace stiate bewee th deelo~ngagency anld the requirements-fonnmulating

ar-cy Afinancia function. assigned to the-reqsC.tawet a0 mj sho~cyx directly involved in trI
task of fwtn..ulaing these objectives

ZThat unit prodcriorz cost estiates mut be-maintained throug u -the deveClopment cycle-
Program. managers Thould receive stronger financial support throughout the life of the program, ami -

this financial function must be responsible for analyzinE, unit cost trade-offs, and be the strong '
advowaes on the progam manager/s ream fo; realization of unit cost --oals-

I That efkcr.:ive hardware-competition bermaintained over an extended period of programA
developinect and production, as lon as noss If,-and to the catenz appliicable to systems, ussr.s
.d components. Thesize and the productionpotentdial of a program should determine the type of
torutton.

a) Progrms intended to beR&D onlJy adnevergoioproduction, should rel.yon
the initial propji comnertion-4

h)Pbrnis with a reasonable produjction qantity -over a relatively Ah'tm e, mightI

utilize, the initial proposal competition to select two or more vendor,; ro Cearn' Out
the pooyep grant Selection ofr the production contractor can then bc baseid
on. a comparat evauation of performanceas welas a production-cost competition

based on the developed designs 1
ci Programs with n-roducrion extendling over mnyn years can use th-:sante approach1

durig the prototp phase, but should consider extending the compttio into the

production- phas. Such cocpedrn mgntrnke onec of two florrns

t. Car m' ould berknbfr naig open ;roducrion competition, e mni
rae aseswher extremely hih production tuantities are involv, d.when the reult

ntiiih elimrinate thec ongoing tchnica szpparn nec&n for the fullre contrue

success of th e mra Altough in th pas this approach. asi somne insmac
meull d in~ vpprcniy draniatic cont Ieductions, a reiwcesenrtatve. eross scm o n o f
stxi cases stbul be studied to determine the problamns of quali-ficationt of new
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01 COMERCAL PRODUCERS REWAR.DED FOR COST -ECTi~

[ I r dsuron;ccz ffew i foedust n cat b nr e -- axgu

User rr3rd- producers Xvto Achiev- h# lly -lo cost- hroukh reocar us

In comme--rcial1 pru ake, apteducr enters thWrgrmnrbecause he has a criance of inar
money on the proto-e or early prodctinon urats, but because he has a AIief inm- rheproduct's
iong,,term-deniantL The products are procured on a unitprc basis, wad h-r nnmufa rurer is directly
rewarded for reductions in cost byT earning a grtr profitL natgin. o3. gaining an.inresed marker
share, or both.

Th.-e customer u sue.lv con tracts for niodu cnon an idesuat an auncd-upo n price, and th--,e
nvcsnr deelomet i th reposiblit ofth nindanzrr.For den.., is the iota! development

program s n ae une h netieo nrig the quaity and rtcin the cost off the
production aticle- This incentive is realistic an-d aChe-.fTWCai if thet ntan1-2facura rhas entered thec

-lit -markCEr with reaiistiz cost estimates- Mwr manufkcrnre has considezable freedom to make

ost-effective dianges in the development progm befre produecnom.

Cost. redctons are oftn measured in 'so rftlvrge eg, ta a rdc ageted ata
1C irrn, a 2-3% cost reduction co~uld kv.ragc profit misb-. -i.Ti esetv

rociu key ~~aacetattention on irnplenientation of s4 tsal inciccreeal cost reduc-6ns.

Forrnaor ornnerml rodcmMemanu.'acnircrs irnaneral success is 'MKd dependentz on

responsiveness to his customers. Excellent cutmr satnsta2ctn sofpamotinoaceft-

toilow-on prourmenis Thius. te"'rrciruser benefits -fro.-m-ntcee eosvnsadh

a!o=e rewvads with te follow-on procture-mt.

DiscusSion:

in both commen-rcial and dci'ensaLbased in!dausny. VIC fundamental4 and dring ranufacrnrire
becieis comnedriv su-.rhaL- This p&ritmary obkaictw. i turn, mot-watles the manufacturer toscim
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2. That new-approaches to follow-on-productiorn contracts be-developed,-oriented to the development 4

of unit prices as a basis for negotiations, permitting a resuitant increase in-profit percentage as costs
are reduced. If a company manages to offtr a-product at a lower price, they deserve to make higher -

profits. Protection of the-public's interest is alrdady provided by the Renegotiation Act.

3. Thrat ffa~ e mphaisis and weightinf. in source selection should, particularly for subsystem and
component equipm~ents, be placed on- the-past-performance- record of the manufacturer in meeting

pro-eureet.poding field service and-support, and achieving overall progra cost effectivenes

as -well -as oii his presen capability to maintain-a -high-level of performance.

10I
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3. COMMERCIAL PERSONNEL REWARDED FOR COST REDUCTION

Finding: 

Authority for pcrformance-versus-cost rtade-offs is well defined in successful commercial
programs.

Commercial Practice:

The principal elements are:

Plianning is iterative.
The pro-gram rnanager-has adequate authority to capitalize on new inputs.

-Each-element of the program plan covering performance, cost, and schedule is developed in an
-terativc process until it can be merged compatibly with the other elementsto form a realistic
objective. One-of-the pitfalls associated with a product.devclopment program is te sumption that,
one approved the planis unalterable. In fact, the opposite is more often-true. The program's plan

must under- control. The initial plans are only as good as the initial inputs
available at-time of preparation,

I-,lae corporations, a mix of o%,eralI centralization in planning, and decentralization in

execution, s often most effective. Such a structure sets objectives for the important programs and
tesourcv.s (often arbitrarily), and then alows considerable discretion and creativity to the program
managers in getting there, inth, pre-program phase, considerable trading takes place between cost.
and performance as a product is developed to compete in the particular market segment identified.
This same process continues subsequent to proram approval, since inevitably a large number of
unknuwns remain to be resolved through more detailed engneering, production prototype testing, _

-detaled manufacturing and assembly processing, and'new market requiremcats. To rcgard stated 2
program requirements as "untouchable" at or after program approv" would be to mis a major 4

portion of the trade-oft opportunities.., because the knowledge necessary to recognize them does
not exist at the time of initial approval.

In industry, the use of program management for major programs, coupled with tight cost 4

objectives for each org anization to provide incentive to seek out profitabe cost/benefit trade-offs

(as well as trade-offs between cost and weight, fixed and variable costs. material for labor, to name
onN: a few) has proved most effective.

_iiindustry, the typical approach on major programs is to assemble an interdisciolinary team,
wit' well-defined leadership (a.d similarlv well-defined authority and responsibility). The program
:eder is usualy givern the authorit to make cost/performance trade-offs, to the extent that they

do not importantly alter the ovcr.,l program. 1c is responsible only to senior managemtnt,

45
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The authority and responsibility of he program leader are clearly defined, as are the overall

product performance specific.arions, %%uthin these, he ha' considerable latitude to altmr design

spc~cfications to acco.pii:sh the progtam at nunimum cost. When a major trade-off is proposed, it.1

is the responsibilit) of the program .:eider to prestnt the proposA. to be reviewed and concurred-in
1y the higher-ranking managers who originally approved the program.

in most-cases, it is efftctive t., 4 dedicate" people frorn the tacous iunuonai organitaions I
introit ed (QC, Pu:chasing, I E, et2.) to pinpoint responibiliw to iktduAs, and to provide a work _

.orce at the command of' the program Iader. These individuals are assumed to speak for the

organiztion they rcuzesent on the rrogran- this alone considerably simplifies and shortens the

complex job of coordinatio.: and co.m unication. While thcy M-y have other duties, it is clearly

understood that as "dedicat:d" personnel, the program requirements come first. The more flexible

and rapidly reacting the program management, the better and more numerous the costflbenefit

a ad-offs... because the time span between having knowledge safficient to make the decision,
and the rime when changes must bemade firm in order to make the production deadline, is

surprisiagly short.

Programs are t-pically contoied by monthly reporting against the detailed cost objectives to

topman~gement, with each of th: responsible organizations reviewing its own, performance. In this

way, the authorit of the program wanagcr is reinforced by the rcview of fis senior mana-ement.
helping to avoid the awkward problem of his being outranked by senirr members of supporting -

oganizations, who may not agree with his decisions.

Often, in addition to these general product reviw mectings, on each major program a series of I
monthly meetings ;i held as art of a company' *overall cost-control program. These programs are

u:uzlly controlled in great detail, .1ith objectives by part, and by element of cost. the rationme A
being that where designs are changing the most, the greatest opportunit- exists for making trade-offs,

and the greatest need for information exists about the effects of new designs on other rlated

systems. TI Is process brings to bear Ite accumulating knowledge of the entire enginetnng,

manufacturin, planning, and financial organizations, on the tight cost obje6cives that haIte ucen set

for them.

As overall analytical benchmarks to aid in the control proces., all changes from he existing
dcsign level of the product are scrutinized. Beci.use it obxiously costs money to change, the ini:z:al

question is "why change at all," rather than carv over an e.\ising pan or series of parts. When a

danged part is justified as a fur'ctional improvenent, that improvernra is required to be quantified,
-and its desirabilit is weighed against the identi-ied costs in one of the product re-view meetings

disc-jssed earlier. if accept-d, it ;. included in the program. but realiy only in the light of thc curent

status of the program versus objective. The ,lexibilirv is maintained to revisit a.y of these

improvements if required to achieve the established cost targct.

12
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icommeciWal control- and analyrtcal stes, th! co~n milier's office (Including asize2able

E group of experieniced cost caiirnati-Ns normally plays a key role. The objective is to surface to the AM
aptropriare li-vd! offma-nagement. thaE a rra-.Io f( op,ponrunitv exists, alo-n't with1 the- dat- necessary

to maie An xc triligebr- dCcision. 3
In conjtrAis t toco tn-ulitrc a I Pa c tIc, It r a.pears tat theC circum stances or fraa iM.rin-axtemnC-P[ jaol) oftlax trz-ictoadeOffs ;;ttcr- recureinenrs ar e.Teinadequate authotitt off-

progra;. mnaagzrs, reqtuenr lack of dAedicatedi" h;-ig-'e poletmth aricipating organizations1

and lack of inceizivcvwthi the org-aniain that possess the n1esar knwdgeto! sugss

trad-off bceen ew~and requirements. alt appear to contribute- to the problem- The end result

is tint all to o ofte n- th. bet orZ4uni b.es art, nt knownP unt. il wvell a fter the d ecision, r darze for

Mor oratin heasppa se -ifthebece knwnat ll

Themos aparet dff&hcebewe en-gam.rnentai and-industrial program. manager

ajelyx e the industrial inanagger% freedomn to act wit-hout lengthy pre-courdination, espCcially

on.-a puti commiercial project- Within itusrr. she Pressure of continuing e~xpenditres aais
tor mitedwhedlemiisto C eerates the urge;ncy frpo t'ad d-ccisiv redirection ins

pibbiein areaS, The zocnetlpo-4i manager is seldom able to match his i ndustrial counter part

in rear'-ln -to Mhe wifCori__ecn vid ;ray not be -ablec to get the neccessary approval for paroposed

redircztiorir in To rvoi .riecssy s-rruns or zrchedule- s'ides. In dizfccsa- of the Do!) program
mr-nager, nowev'itr w n't adnm V a! innasnr e oth raysf n D.reute o defend
itself aga2inst amck rr dhe socio-polkc ideal MRCA

The go-vernment program ma nagfer has as, his major responsibilities the M-establishment of program

statemeats of worlk based upon user require-ments, and -the determination that the contractor is
mecungsneek-equiremncnrs. The programn manager must monutor tnt contractor's perforranancc hn -

such a wayrk that he cn juaritfv to the buyer that the program i meeting betvsanahudb

continncd. While he~ performs these rmsuornsibilities, he must also devejo a o. 'o nterest with

the contract-or, in the pnrsuit of cost reductions. The heavy burden of ver-ifying performanice.I
- however, often Precludes any emphlasis on cost reduction-

The contractor whikc virally inter-ested in program continuity, must be primarily concerned

with dcelioping drs~gns, hardwsare, and wystems that meet the require-ments. And problems almost
always appear betvelen the government progam man-ager and the contractor when It comnes to

dtrining "how much" is enough to determine that arquirement has been met. flow much--
rgirn. testing, documnentation,et. Sance the govern.mnt pro.-g-Tam manage has ting

to d1o, more standards and specifications to meect. (and more people with the task of recing tat-
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"all the squares are filled irn"), he generally will want to have more "actiirv" beforea decision is
nue, than the contractor a-lone %wud require. The rcs-ttrk that unnecesary time and cfibrtt arc
often rcquired by the government ever that absoluttly essentia to move forward with ther progrant

In industry, period-c reports and documentation arc -cxpoydecV to give hig~h visibility to critical
probems As heyare-conijplezed.-this; docneatn is collapsezd so thwr the project manager is not

vcrh-1,urdenecd wit excessivt documentation. instead, the reports he rzceves fonts his attnriion onj
ke-y problems.

In contrs, many government Procuring attn ines continim To fect that the only way' to control

project Costs is to lay on many paperwork controls. All of the tcci nraF and inanagmenr-onientcd
itiget, their reu remns into the REP andito, The subsequent conzra-ct wnrkrzc-- s While

some ofl these management requirements are of course neccaxzyr andistif led, many of tiem also,-
Tend to, detract from-the productiveness of thie overall effort. Despite numerus polcy pronouncem.ents

tthe cotrry ifen ape hat, as tht-R&D-contzent of a-contract increases the requirement

orerwork to manage, report. and control-flit cfficn :elso goes up. instead-of clow-n.

In DD,-re pocurmentactvit an-he! loa ilities" are-not -directly couple to the Vrogram

mnaazr r heuse. hegal f establishing and A~lgaCmon objective is not attainabe. -

On-the other-hand, in-industry, ptocuremnent and its r ted vendor actzvmcrs aracoinpr ciy
suanien to pera in nget.ad sha-e in comtmon obiectives Car ;te. Prgrm

Recommendations:

L That an appropriate forum for evaluati.ng cosrperforinaniee trade-offs, at vrarying levels of
* authority depending on the imporance, of th-e tr of be establishd It i recommededta

this bc pa of_4. a -&Zg--14r monthlyW review estblished f-or each major progrm

2. Th11at goitmnrn Proramn ?hiar-n c e given sut.-icicnrttoriry to go wttheir responsiblhity,
- t ntgrt rqieents iTe-m a:comnmands, to approjve nrdes b-ene.z conflicting requircnents to

optimize the systemr, and to m-ke tm -yt dICiMonS.

3. That all changes n-cessary be made. to involve the fncilffunciions deepl i n thakof
form ulating objecrives, projecting the actual teons likely to be incu rd versus th-ese c~bjectives. and _

presntn -.he opportunities tar o.-veral-l cosripcffoamzice rrade-offs as They a-re developed.

4.That the progvarnm anas-rrs office: be moativated to sitart comrmon intcrest with the contractor.

in the timely pursuit at cog. trade-offs. T-his mustr bc accom1 plished w.,hile pr(eoving the progam

mznagr.'s ~ ~ ~ ~ -cpasblr to -nnio n --- r otatrvr .wne



-- TLona-Term Recommenda-tions-

1. That the project dcisiortmale-nu role (or 'nonovccsio&' roit), of the --wcment and

ispection agencies and the "ilities,"be maade clearly subo-dinat to thek program nr-.Lagcr- Thesc

agencies can pcrfonn a vital function by providing "chccks and balances" for revie.-w maizoenrt,

but should not be Allowed to djscour. hwr or delay tieydecisions by the proanmanaer

2. That- DoD reduce considerab'i h -rr.nol3shed=n and doi-etre cuiranenas

establisheid by 'ihties." and applied tucontracts Instead, tmcontrols should bedelegatcd to the
program manager to be used during phases where required, and then deletedA as quaic-kly as ftey noI longer scive a direct role in controlling the program-

A
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4. PERFORM~tANCE 'VS. COST TRADE-OFFP AUTHORIT

CIijnmtrrcLproka pensonne! art motivate to reduc co%-s..

comntrcwfrci

Th. :Uo e t are;

Top U a-gmmnt commitment

lim- ne s aond II
To nona-defliise ffraustrr del a--e several sets of mofivaies hr operac as incrnrwu. tu.wa- d

mnodif -init-I prdc sp7iv~~ c cost or pm- oa-.-. Firstt=.t a...l

motivati~on of the eonown itf is toward --is end; e6achdlar ocotreduced at- avvided i rm

dollar freed to dlop ne podaczs. and UIt dea-21117 of a-h-rojeccu reqwnnz resources Can b
rzd -based on "tnt arct m-tnn carned onteirsuezrqie&Cmeiin awoosatecs

mite ompay, ifit i not gileand resouncrmi enough to m ma ch iemoentrs6 : il inae nn

iv-n in1 indusuy. howerver, thefire aemanaexs =iho b -ieethe pur-pose of hr-mvnza budtget is to

menenand "fcs out- the oitrall ai..-ivat prot and cmethmmv mon-ct inese- are reau'reo
becusein a agtraiion. ovvEl objectives tha are czpicda to the top chelon raply

bccome diffuse and secnday s compared with i~ndividuaJ l cWis sx 2s gowth, extension
Oa f lecem mtez"lM oc W.idn prrCaie $npendn leH s changem for thce of chango.

othe pursuoit g.adcaeixec Ofot preent deinaaeaeqte

The job of motivating the individua lies in cian ncnon t &' A cha- ncl hisefot

an -d rb: org-aizaos toards comrmon pbe-esb andr' n u cnnr'jnnaqth al-k~
-- JI S.twZl*

of rhe rioetteam parritinate in the d rdonx ofisrr n eiwterpors ihw

lse 1Manmrnc-nM that undamstodd and appni--Lt the program's objective.

Thus. the projccii undastants the go~I; comnmunmcatzons are quck nd: ilic is little
confuson regarding dirctiom once a dec-ision has beenm x-azhed. rnes actions do prtsvide mot vaton
fo" znaxvmdiduv in tht t-rmr or: recognto, ml acim on 4ts, and vrarfantxon' on awinn

resn a-s goals arc- realizedA.

Frameing pa218 Mad
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6. CONTINUITY ESSENTIALI Finding:
Continuity in both project management and project tasks isessential.

Commercial Practice:

The principal elements are:

Continuityv in management.
Opportunity for individual growth.

A programn manager in commercial business zipically continues in that position so long as he
directs the program to company management's satisfaction. He is rewvarded with increased

resonibiiqand saaywithin his program. His-personal success and future depenld on his ability
to direct the p-mgamr intelig.-cr~tly, to motivate his pet sonnel, to control excessive expenditures, and
to produce a high-qwusiiy product at the least cost feasible while pmoviding an adequate profit for his
Company. 1-1i5caiiisbcm nw i i rdc danctruhterakrl.ata ae
and sales projection,; show conside-ablc up-trends, personnel staff increases or mechanization become
the better way to advance production, and technical innovations by persunnel aid in the cost
reduction of the Product in the marketplace.

Company management affords a success'll manager the vppontuniy of added responisibility
where his proven capabilities can be exercised to the fu~llcst extcnt possible. His successor
is usually an outstanding member of his staff who has progressed with the progra.m, from its inception

through production and established position in iaidustry. Thelirefore te pro.am wijl continue with
few disturbances because of the continuity vf leadership provided the program's personnel du-Ing its
various stages of development.

Whcri the succe ~sful program 1manager accepts his new chai~enge, because of his past effectiveness
some persorne11l will transfer with him to the new program. thus aftfording all the advantages of
develop~ment and production experi-nce, technical abilities anti knowledge that may be adaptable to
the n,!w prc grain's product. Thz: cupntinued progrs Ifteporm lrns n oiaino

tiersonmne.. cooperation amnong personel, an~i general c~ohesiveness of the entire programi reflects a

prCOYarn nVI iwler's Abifilties and pro, ides an excellent day-to-day evaluation of his performance.

D~iscussion:

DnD p-ograiri managers are rozated according to duty cycles that are no)r ofte-n coordinated

with ma~or ph-ases of rit-ir programns. Wh-e it is unrealistic to ecpzct that a PM should icmain W1ith

Precedinlg PU biank
T- 2 7



a long piograin throughout its efight- or terry car life, it is reasonable to mnake assignments that

ciid-with major phases of the program. It would be advantageous, for example, to be assured

that the same PM will head a program from beginning to end of its developnient phase, of V

throughout its production phase.

The immensity of the DoD project environment, with project offices buried in huge parochial _
suipport and operational functions, has institutionalized a highly comp.'ex managemnent appr-ach that

iinterrupted by a fauty personnel rotation and o tincycle. Acceptance of this management

ziscontinuit) ba apparently based on the assumption t~hat mdnagement, is che dpplication of gnrlzd_

tecniqes athr tan he tilzaton f seciicknowledge; th*s is the principldfencbtwn

theDol aPF~ar, o Pojet ianaemet ad that of commercial i- lustry. Because the DoD

manage.-ent approach fails to provide project management continuity through people -- the one

a-bsolutelyi seta integrating influenct -- various substitutes have been tried. I) over-detailed and

iron-clad initial specifications. 2) elaborate cost-reporting schemes, 3) complex systems engineering _

procedures, 4) extensive computer-aided statusing applications. 5) overwvhcming documentation and

data requirements, and 6) permancnit staff-type committee/boards. It might be conciudedahat the

pattern of forced interruption is a matter of government policy, obscuring the performance- history

of DoD program minagement.

No comiplex project organization can achie. or maintain efficiency in structure or operation
biy having a complete changec-over in its leadership at all levels every few years. Good project

managemneat must have built into its very :structure sklced perso~nnel -with project dedication and the

oganization must give them the stabilfity and growth rewards to assure continuity in: assessing costA

trade-offs over the total programn rather than, segregPated tasks.

Assignment on such a "phase by-phase" basis would also facilitate finding P.Ns with unique

ex-Nample, than a development-proruoty ing-prodtuction spcciafist.

The competence, backgroun~d, and experience of the PM is a vital factor in the- SuLCCss of a

program. Commercial practice is to select a programn manager from the broadest possible list of

candidates, with great emphasis placed on "track records," technical backgrounds, effectiteness,

and abiltv to %tithstand external pressures. A great deal of high-level eIffort is devoted to finding

the ight man for the Job. Consideration of candidates is not always limited to a single disciplifac

or a single r-amparly, in some cases, program mnanagers -.re sought outside the company and even

outside thec industrv.

Care- is also exercised to ensure that the calibre of support personnel is maintained at a highA
level durinit thev vtal latter stages of a program. -

2Al
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The managerial problems posed by the DoD arise in good p-rt because its project management
corps must take irs place within a strict military hierarchy which more often punishes than rewards

innovation from t-he lower ranks. The objet t-ve Of this system, mi!itary efficiency, cannot be casflv
measured ;n peacetime and therefore the ma.nagers cannot be suitably rewarded. The herarchica
structure of the military ser-ices i necessarN to discipline and to coordinate control of large numbers
of men, but it serves te stifle innovations, initiative, and risk taking.

The governments planned interrption and cyclic disconinuiy3, of program management is one

of the most deeply engrained sources of fak;ure in the management systcm. this governnt practice
directly contradicts the fundamental practice followed by industry" Tie other basic sourceo O.ie t t i cs ., T h e oZrb s c s o r e o

managerial failure is the misconception that 'any god general manager" can successfully manage

ever, a highly technical program.

Recommendatbns;

A .That incr..ased emphasis be placed on the selection of PMs and key personnel, based on their
proven exceience and appropriate technical backgrounds. The significance of assignments for
military p.rsonnei should be re-ranked so that management of a major program is recognized as a
career advancezntnt. -

2 That these searches 'or kty- technical exec'ative talent extend beyond The military, to include

bot! non-military government executfiv- , and industrial executives who have had experience in I
governnent.

3. That the tenure of key DoD program people be increased, ar least to coincide with the
beginni.gtasd end of m.jor phases of a program.

4. That the quality of project tzchnical support net ble a!owed to deteriorate after th- initial

development phase, bu-: be continued through to production or completion. -A

-. That an cnvronme: of growth promotion, anad ray incres within the same project
_m nagemi'ent zs'iz mumnz .e provideJ - anc mat a -o;-ct manaer nol be penaized for remaining I

on a programt.

6. That replacement personnel be assiged from within the program framnc-ork. so as to rezain
technical experin re aIxeady acquired.

7. That emphasis be placed ,apn the need for coritinuitv among ke' contiactor personnel,-a well. J
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7. FUNCTIONAL SPECIFICATIONS AND STANDARDIZATION

Finding; :
Spccifications ±hould be limited to operat, .rformance requirements, and stand-ardization

should be emphasized as a-, effective means 1 i-11ucrion.

Commercial Practice and Discussion:

The principal elements, are:

Specifications describe operational performance
Manufacturer participates in development of user's specifications
Standardization emphasizes function:il items

The commercial environment applies a minimum ;n.Umber of specifications and standards Ps
guidelines, permitting flexibility in cost trade-off areas during the design process.

For purposes of chrification. the follovng terms are defih:d: U
Standardization: A characteristic that. through a ce.ntrolled interface, allows multiple
usages. j
Specificaion; Terminiory that defines operating characteri-dcs and their measures. -

The profound difference between t&e DoD procurement ycle and that of commercial industry
lies in the way they dcifine performance. DoD specifies how, commercial customers only specify

what. A

T he FAA offers illustra-,,e examples of Practical regailatory techniques that protect the
:-0r I commercial customer. Tc Federal Air Reguiations (FAtRh) generally stipulate only he end results
required, leaving the approach and demnstration of attainment up to the manu'iactarcr. The FAA
WsMes-sS and approves demomtration of the findl p.oduct. Such an approach greatly simplifies both
the procurement functien and the contractor's finction.

1 The volume of specifications (FARS; required for the design and operation of a commercial
tr-nsport is contained in approximately 290 pages. The volume of specifications required by DoD

for thy design of a single airpiane model may require 300 to 600 fxst-rier MIL Specs atone, and tens

of ouisands of pages.

DoDs no!icy of specifying "how to do it" for every rivet hole and solder joint gre:-% 'p during
an age (the Fortes) when it was cicariy necessary to instruct industry in techniques for achictiug

GPreceing page
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high quality and reiiabiliry. But the technological maturity of today's defense industries has made

such detailed specifications not only superfmous, but counter-producwe.

Another marked operating differenze lies in the structure of rhe procurement cycle. in the

Ar franspjar Indastry, the procurcmert cycle for avionk equipment has many paralle! paths and is

iterative in nature (see Figure i). The .sers who defme the requirements are the airlines. Manyiimt, the requirement is of such natue that technical discussions must be held to formulate induSTry-
standards to ensure compatibility bezwecn airborne and ground Systems. bet-ween governments., etc
The development of these nstem standards is the responsibility f the RTCA (Radio Technical

Commission for Aeronautics), which operates to coordinate a joint effort of the manufacturers,

government agencies and thr airlints. Members of another industy, group, AR!NC (Aeronautical
Radio1 Inc.), coordinate the development of the soeifie characmristic. Government agencies

usually adopt these standards as minimum performance criteria for certification of the equipment-

Once the system staniards are established, the development of hardware , tandards is assigned

to ARINC. Once again, te avionics ma.ufacturer-s play a k, rule in advising on technical matters

during the drafting of the "characteristics." and relate techical aproach to cost to assist the

airlines in making their dccision-. The airlines use the resulting "characteristic&" as a baseline in their

hardw-a:e pre uremena activitic-, with the manufacturers. It shopl1-d be noted that the documents

produced by the user organizations are not design specifications. They do not define how the product

is to be designed and' built, but rather they ser forth gidelines from which the users or the

manufacturers may deviate if they reel they have good reason.

There is a go~d deal of interaction in the establishment of the requirements, and there arc

several channels o en to allow industry an opportunity to contribute in an are where they= are die

most Knowledgabl e relating specific technical approaches to cost.

The applicdAn ofs ceifications -nd standards in commerc:a industry is kept 'to a minimum so

as nor to ov,_ r1ant a program with detaied specficationsand standards which may force delays or
,ther unnecssr preh'blcrs. M1,ost commecrcial spciffcations and standftds contain only functional

requircrnents f.or equipment, documented by a relatively small number of specifications and standards.

Each proposed requi-rement is chalenged by the industry or users if they believe it k not in their best
i.interests. TIese approved specifications and standards are intended as raidelines for v .anus

mnufacturcTs and an ote deviated from ifa manufacturer believes a deviation L both cost-etk vi-c

and azcept ble to the users.

To demonstrate the diffecmzc in philosophy beove.en DoD and a commnrcial busintss (ATI) in

both t'he content and ;he applcarion of specifications and staihdard3 , a "typical example" in the form

of a military specification and its commrci counterpart appears useful (Figare 2). The specific

eCqudp-ments chosen .re a miliary 111 transceiver and an airline VHF transceiver, both used for

traffic control Athin 1heir particular operational environments-.
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VH-F Rado. A MIC Chractrstic-

Basically, ten dcarcns coiith is procureent Eninni.OnS of thes ten dmo'cwnents wil1
showv that tEhd~r definli:tion i5 a1 tuncuE.onal spetifiazion Onldy, wihno arzernp: n. ide to defie

*1 menthod, processes, atrLor components-. In other words, this5 descriznio0-1nedarcs on-'v to form.. I
i.and f uncro n-. F-rijjp xll serit tv-ot-±imh;. &aXrace~cnr

UHF RaetMo. DoD) Specification:

it is obvio_-s that %tM tv-Pird- rilik=r svccificaritm gos fa beyond atma..defmin of ftnrzn,

am-tri 's, onp auainyr-CA s ~ -Ote simih-r reoluirer"ram For ,ntt-- aire-

-si Sjl :cataons an tndr- on sodrn

26 spirificarions Ad stard-ards on fastenera hardware-r

10 spdialns and standairds on struccural -Cladingr

21 axc-l xcations and s-,andar.ds on adhcsives

T he f irst titter: specifications and st-andards cuL~ed out by MI--40reqn---ire 13 pag=s just# U)

li-st by tidfe.

In the ~acof tec comnmerzza cc-ntract. enforcenm of all drxum-cntarxn dependls upoan the
guidelines set by dir- users. E ach n .ut f'acturer cunu-fiics to the deate e belia--vcs necessarv -to sell

(cnfpodct ofv litar of th&h procirement actis iw, the users of the cuuipment have final an rovLW-I:
tenoramnt)0 - ." rO-1.--4.-M----dret-%procure thec- wupieEf--mtemntj u

of, their ch~oice, a-nd theyC- onlyV hT.ve to bur w-matr- aatuailv need -i the wav o a tpance the
prmduct hih most. 1.la=1lv meets their requiremnts-

When oDprcment agenie selet cmmercial equipmen-rt for their ise on a- zontr-at tha-
-A to C [Cn n -itecst konisdaabl- b% iiin the commacal partractir ass%x.Inilew reovral

Stock numbers ad then rovannz to the conuncrciai pan numberc before Ehex can obtain the ian
tnrough the DoD procirmntn sysk..I

:D4
applicabie to the product - but they air appied and enforced.

As wras shownm in Fisztrc 39. the DoD) ac-quisition cvc--c is Iarsreivprcm I brgins by the -
- tcfnition of a . bcdlx a xicr group. Subsecuerih reouirm-cnns are def-In3 and fundn is p-rarvioeo.

- uaA v. Pt icjrtmefl agccime develovs the srniflir-arons -'Or the product and adm-i ister-s the,

procurcrcrz v1uus. Thic manufactuarer chosen as the '5"ccvwsfLd bidder designs thec product to tht -

snccific~ . thus comuletin2 the process- nti cmiesre hi feetaydrc



Il
conununicarion be-rxr the user and the mAnufacturcr is% a ME an: and i&.~ far" dscotirafrd =as

trnn~g a- confUun fack AS a result. the manutactuner may, tter talk to the u-ser to derenr mnc
fust-h-and idihat thec user rcFilly-. waatas and need,,s. M

I -he a,piiatio0n o.d specif icazzons and standards is regzimentled. and req uirenienu- S arc Guilesc- icr J
DoD 21ocs to great lengths v-a tia; of specificnons1M and StaJnf3r05 to defin d 7t~UcU Cqmuffvflttsa-

M Te procurinig agecncy 6 aware they may hare= fiuide control over -ho the- mnatr c wiiit Oc

(pernhaps a -oorly cualifwed lower,. bider and d1z1eM ffed L -thv must asuethe wtrrst InI
aodtwnthereqiremnt or omsowuiwy sometimnes czuses a procuigaency to&.r o

rwer-spcifV- the ori i usera requiremn-ts in an tempr to aonodr ult7ile usrs.

The strict enforement of A1 doeurnntion related to a lkl) co-,n= act isAn UYersesnd fact-

Te ECP mcute is avlailable to contractors during rte course of- the vtira , but zh': ad minriurmanve
bur-ninw-la-Ainhro,%.'LSi-a VIS rcduction acutrvo - ra items cfmajorm impacL

in thec procurement ofnstndard compnial and modified cme cialcoipmnts. ai
rca~n te Question wnrher the DoD Stan -hrdLation Proramz-- is cost etffeci - rrsdnfia
and prts suvpon- cost-s inavastb~cc a is- -ecnsike and noar a awl-..l corm-wrcnal -actice to

Prpr a cor-lace parts t.OvmL w in-~duacis zonunercial patnubrsedral Itemn
desritios.And dr-awings which must then -be assigned a Feda'-ver& Wro Iw" beo the Do!)I

pscicavczflt ag;7 :v ca ettcta. purailase.

Recommanendatidons:

1. That the sncm.:.ca tion s o n a n ew plro cur-eme nt, be f 4 n cdoNa0 l r -.th - th an dcrailled Thevy b uh'.d
begn a th ~ao eve~ wtha tughdizle.~ef roufe ndt costevn och t'erWartr

Is deemed apliabD Technical and .ost goals should nor be applini below the Synnem Je-v.- or

advan-rceddcteiopmcint. nor belojwthe subsystem levI'el during enwtomingdevlopment. -

2. That dudring the developmnt=an production cv~-fkcxibikir cn -pplkcark'n Of SPClciario-ns
and shar Aould aiioHmwcu. to c-gr-mah rfurthea proegress -roauv, cost-effectivc endAs.

Tbr , ~J cannls e esablshe togrctlvincrease industry pa. Lcivation in both the
estamblishmnent of retnmTre-Cts and -;n their applications in the form of szeciG=.1zanons and standard.

realiation that oven-v zealous standardnzanon leads to cemn'e~v co=.rlaxitv.

5. Trhat greater use be made of the comr&ir1 equinaent base. in mnany nst-Aunccs, Mwxnor

mod itications to4 coi-nircial equ-pmSlcnt would prove quit adeqx--.te far rn-nomnat equ--ipment.zs-



6. hatgreterusebe adeof he ommtcil 4tiaand sury, ba-,t buLtD- up wotidwide duA

the pa= twAenty yas

Lo<gTam- Re omme3-ndation-:

wo-uld specwv only eforneroicnuttomeet --he need& of the iser. Tn hiew procurementa
reg-lation vwould eliminarzthe lengthy rm sti an umberin sysrens, and take adantag ef
p-.oduIcers' toded-widei stn ar s aconrnu n syReMs. DOD could then- 4depend on comme-rcial

manuaks andi tise the produces stadard met--hod for iden~tiig superseddparts Th-.s tXA) couYld - -

ryon protirs. an oefennl hn wo ; the Droducirnet would be more advanced,

contain the latt im-pr-ow4 a xahs rd puts available, and be oifhigerqscl4

Zrl

I A

ME- -=



APPENIX

COMM 4ERCIA PRACTICE EXPEIENC

-hinet p rsIi-

co~zerciai electrmnc c ~ z- Ci-- 1Dens1or a ny-year

n.nThrty years expr" nc in' 4-Zsi. e nd deveor'-epa

en1aittS. :Ce:; -b o rcal conte;t. rafleo frrom 1O to 91>-
or aaanceIodru the var c~~r~i a ubn

bEMUi S-rks Over ALI rears exrcnience zn eveolomnt anad
enzincering of ear-m-norlg cmurnv t- aa
crl 'rv Tor co-ercia1 =arket.

iRe abo_ Dr0%e~ cor-hrcia ardcsa~ 0
Rirbad U e~uerAV~ogh prj~r expervenc has been m stiv sil a

a srem and equipm-ent prestent rc-srponsifrflity

?-,nerHFlxWye-ars enerzenc .r 1  
'the acre-

--rc~ ipritr, InothI in Go -rrnt Servxtl e and
co~~ria r gan izatxn -r tze r'-as' _'yar

d-eutv e 1nr1.cin e r
T lae to niiar ren.- . c'el~nrt

Alfred V= ilo CI-zT~wev- fivec years or cxne-;wr-l With tc rarftI
nalusry~ nave een =nrX wL,2 ii4:--e tomltr

-r the --.sz-- Ptrs reonEVL 1 le
-a-- -tn nhercc ~ ~c'~'-eteen ccmerc'=l"

anr mitarvrnfl

Mni'r- e-.1  rng -h1e m,-HstL e-.Sat-j
MaX U--*r-r P po --- cu I.- Fea

Ia,. dr be- devte todacasfe a.
cctmrci I rogrzas Prior experience wa

-e Goenw'v~ ~ ofDet e

R Ma-.,B=-r'g~cc nd espoisiuil-tie fo th
Os- B. n I xe~'c n a~nib''e o h past

J r's nave D.C'n en'tr with co~wertcial-
- Act e. '1nipal 0.I el U Ji ta r rd

? rq- ~ ~ =' isOe 3 ers emr-- c r= r.i mz'ufaaurinz
jerir.ing AP -meat.c;-I-

i. U.-- ~n~ elctronlic Ca-I-L-
cataeare -- r na- :vonc
of ws-=-i-- a! ar~' ca- -ra "ce R5'1

pece ding pae blank 3



H1tre .. Prhiapis Over 15Z yers eprnence nraktigand manage-

senconucrr poduts-prncipally for

1-rF ~corn--ercial eauipment - Prior e;:rue-ence of five
yervas nP Mi'litary elecroi eqiAn

Ztoeei!a yvrvL2:- ea'rs of experience, primari lyin4

defnsean spceprogreas - Comarcia] exoPenence
in co-mctoconnuters and 4 4 snlayvs. Present

irociuts.

JoPn. Steiner For the past P yreas, management res-z-ansibiit"ies
have been Co Mercial aircraft vrogrns o hch

IobSr ma.. haiver military derivatives.- Prior
inc4 ld C!ed engineering assigrmts ci.

mtaircr-aft vrograns..
Ricbet H.Widmr 71ir-tr-thee I er erieence 2n aerosp.ace

i-ndstr. C~entand vast1 resnosibilities are

-A

Ag
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